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On the origin of color
New clues have been uncovered in the mystery of hair pig-
mentation. Recently, Weiner and colleagues engineered 
nude mice, which contain mutations in the transcription fac-
tor Foxn1, to express a Foxn1 transgene controlled by a basal 
keratinocyte promoter (Krt5). These transgenic mice exhibited 
ectopic pigmentation, and nude mice intriguingly contained 
structurally normal hair that completely lacked pigment in 
the hair cortex. Thus, ectopic Foxn1 expression is sufficient to 
drive pigment recruitment in the skin, and normal expression 
of this transcription factor is necessary for pigmentation in 
hair cortical cells. The authors speculated that Foxn1 provides 
the instruction for receiving pigment to the keratinocytes. The 
actual mechanism of pigment transfer, however, remains a 
perplexing topic in dermatology. (Cell 130:932–42, 2007; Cell 
130:779–781, 2007)
Within the niche
Stem cells reside in niches that provide shelter from differen-
tiation stimuli and prevent overproduction. In an enlightening 
review, Mitsiadis and colleagues described the current state of 
research on mammalian bone marrow, incisor, and hair folli-
cle stem cell niches. Interestingly, despite the diversity of stem 
cell niches and the complexity of the epithelial–mesenchymal 
interactions involved, the critical molecules (e.g., Wnt signal-
ing molecules) appear to be constant in the different systems. 
Hair follicle stem cells, which reside in the bulge, can gener-
ate sebaceous glands and restore the epidermis after wound-
ing. Although molecules such as integrins, keratin 15, CD34, 
and P63 have been used to characterize these stem cells, 
no unambiguous identification system has been developed. 
Canonical Wnt signaling mediated by β-catenin is integral in 
the commitment of stem cells to hair lineages. Specifically, the 
β-catenin partners Tcf3 and Lef1 provide the molecular switch 
for determining stem cell differentiation or maintenance. In 
addition, sonic hedgehog and Notch1 influence hair follicle 
development. Thus, understanding the molecular footprint of 
stem cell biology will facilitate the development of new meth-
ods of treatment in tissue engineering and regenerative medi-
cine. (Exp Cell Res 313:3377–85, 2007)
Transforming growth factor-β1 source 
for Langerhans cells
Langerhans cells (LCs), which are dendritic cells derived from 
the bone marrow, acquire antigen in the skin before migrating 
to lymph nodes. Although previous work has established that 
transforming growth factor (TGF)-β1 affects LC development, 
the cellular source of this essential factor—which is widely 
expressed by keratinocytes, fibroblasts, resident T cells, and 
LCs—is unknown. Kaplan and colleagues generated trans-
genic mice expressing the Cre recombinase under the con-
trol of Langerin, a molecule expressed only in fully developed 
LCs. These transgenics enabled the generation of mice lack-
ing either TGF-β1 or the TGF-β1 receptor (TGF-βII) specifi-
cally in LCs. LCs in these mice failed to develop or survive in 
the absence of these proteins. Thus, TGF-β1 derived from LCs 
acts directly on LCs and is essential for the development and 
function of these cells. This TGF-β1 autocrine/paracrine loop 
promotes LC development during both ontogeny and homeo-
stasis and is also critical for repopulation after ultraviolet irra-
diation. (J Exp Med 204:2545–52, 2007)
Selection detection
The Phase 2 International Haplotype Map (HapMap2), which 
annotates three million single nucleotide polymorphisms 
(SNPs) on 420 chromosomes from three continents, was ana-
lyzed by Sabeti and colleagues to detect recent positive selec-
tion in human populations. The long-range haplotype test, the 
integrated haplotype score test, and a new cross-population 
extended-haplotype homozygosity test were employed to 
identify candidate genes that had undergone positive selec-
tion. Analysis of the top regions and the nonsynonymous SNPs 
together yielded three cases of two genes in the same pathway 
that both showed evidence of positive selection in a popu-
lation: SLC24A5 and SLC45A2 in European populations are 
associated with skin pigment differences, LARGE and DMD 
in African populations are biologically linked with Lassa fever 
virus exposure, and EDAR and EDA2R in Asian populations 
are associated with the development of hair, teeth, and exo-
crine glands. Thus, these endeavors have further described the 
recent evolutionary history of the human population. (Nature 
449:913–8, 2007)
Antimicrobial peptide senses self-DNA
Plasmacytoid dendritic cells (pDCs) express Toll-like recep-
tor 9 (TLR9), which recognizes viral/microbial nucleic acids 
within the endosome and facilitates a strong and quick type 
1 interferon response. In humans with autoimmune diseas-
es but not in healthy individuals, pDCs actually sense and 
respond to self-DNA. Lande and colleagues recently identi-
fied the antimicrobial peptide LL37 in psoriatic skin extracts 
as a mediator of pDC activation and interferon (IFN) stimu-
lation. This cathelicidin, which is overexpressed in psoriatic 
skin, forms a complex with self-DNA to activate pDCs via 
TLR9 to produce IFN. Interestingly, only DNA coupled with 
LL37 enters the pDCs and localizes to the early endosomes. 
These findings indicate that LL37 is the primary trigger of the 
pathogenic IFN response in psoriasis. Moreover, this exciting 
discovery links the antimicrobial innate immune system and 
the pathogenesis of this common chronic inflammatory dis-
ease. (Nature 449:564–9, 2007)
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